Intracellular virlons of stationary phase ethanol-grown cells of a k iller strain of Saccharomyces cerevlslae contain encapsulated M (1.1 x 10 dalton) and L (3.2 x 10° dalton) double-stranded RNA plasmids. These virions also contain RNA polymerase activity which catalyzes the synthesis of fulllength, single-stranded, asymmetric transcripts (denoted ra and 1) of the virion double-stranded RNAs. Product m is made by M-containing particles and shows complete sequence homology to M but not to L. Product 1 is made by L-containing particles and shows complete homology only to L. The products show no self-homology, indicating asymmetric transcription. Therefore, the polymerase appears to function in vitro as a double-stranded RNA transcriptase. The lack of sequence homology between M and L is confirmed.
INTRODUCTION
Killer strains of Saccharoayces cerevisiae harbor two major species of double-stranded RNA (dsRNA), denoted L (or PI) and M (or P2), encapsulated in cytoplasmic virion particles. ~
The M RNA appears to be the cytoplas-2 mically-inherited killer plasmid, while L seems to encode the major capsid protein component of the virions. Thus, the dsRNA species are genetically plasmids of yeast but physically reside in intracellular virus particles. any sequence homology between L and M.
As was described in the preceding paper, RNA polymerase activity catalyzing the synthesis of single-stranded RNA co-purified with dsRNAcontaining virions from stationary phase ethanol-grown killer yeast cells.
An activity similar to this one has previously been described in virions of non-killer cells, although co-purification of the activity with the virions 12 14 was not demonstrated. ' The previous references indicated that the product formed showed some ability to hybridize with denatured L dsRNA; kinetic analysis of the hybridization reaction was not reported. In the preceding paper the properties of the polymerase activity in intact virions purified from killer cells (strain A364A X S7) were elucidated. The present report demonstrates the products of the reaction to be full-length transcripts of the virion dsRNA, with kinetic analysis of hybridization with denatured dsRNA demonstrating the fidelity and asymmetry of transcription. Virion Purification. Virions containing dsRNA and RNA polymerase activity were purified as described in the preceding paper. RNA polymerase was assayed as described in that paper. In all purifications, particles prepared from A364A X S7 were noted to have two partially separable peaks of virion polymerase activity on the final sucrose gradient.
MATERIALS AND METHODS

Materials
In the previous paper all active fractions were pooled. However, in the experiments reported here the two peaks were pooled separately prior to the final concentration step. The more rapidly sedimenting particles Bentonite addition prolonged the linear portion of the incorporation reaction to at least 5 hours thus increasing the yield of RNA In long reactions, although it reduced the initial rate of incorporation by 50Z.
Reactions were run for 3 hours, and then digested for 1 hour at 28°C in the presence of proteinase K (0.2 mg/ml), SDS (0.2Z), and EDTA (5mM).
Reaction mixtures were then extracted once with chloroform-isoamyl alcohol sodium pyrophosphate (7X2 ml), 5Z TCA-0.1 M Na HPO, (7 X 2 ml), and 95Z ethanol (2X2 ml). Radioactivity was then measured by liquid scintillation 32 counting. C tl/2 values for denatured [ P]-dsRNA species were calculated as the values for the product of the RNA concentration X time at which one 20 half of the maximal reannealing observed would occur.
RESULTS AND DISCUSSION
Identification of 1 and m products. As is Indicated in Figure 1 , peak A virions isolated from strain A364A X S7 (killer) catalyzed the synthesis of two species of RNA migrating faster than the virion dsRNA on gel electrophoresis. These two species of product are denoted 1 (larger) and m (smaller). Peak B particles from A364A X S7 predominantly catalyzed the synthesis of the m species. On the other hand, virions isolated from strain S7 (non-killer), which only contained L dsRNA, catalyzed the synthesis of a single species of product, co-migrating with 1 synthesized using peak A particles from A364A X S7. In these experiments more than 90Z of the TCA-precipitable radioactivity from each reaction was found to migrate on the preparative gel as the discrete species 1 and m.
Molecular weight of product. Figure 2 shows the molecular weight determination of the [ P]-RNA 1 and m products of the reaction run in the presence of virions purified from A364A X S7. These products were Isolated by preparative gel electrophoresis as described in Materials and Methods.
These results contrast with the findings described in 37°C reactions using the virions from non-killer yeast, where a preponderance of low molecular 14 weight heterogeneous product was formed, although a large product predomi-12 nates at 30°C.
As is shown in Figure 2 , product 1 migrates on electrophoresis with a mobility indicating a molecular weight of 1. 
